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1 

BuK^^ro y ^> ;^ 5' -> ^ tfJEiu *° y 3i> > -y -> 

flEJi«ElC4o(t5*«:!Ky ^>;^ -;/v^3-|C»LT2oO 

M-'^^cOv^^^ h y m[feml»*°y =^>;^ s/v^^tcS 
fMfSitffllI^>^2o(0^^]I^(c5)-fijL. 

oT#>!rffi:£$tt5 2oroff/c/=Cffi^ii*Dt. iifctO^Ky 

^^fiJieii i: ^ * ;t 5 w t ^ i -r 5 :3 V fc° ^ - g^^ 



(2) #pjp9- 1 9 8 5 2 4 

2 

*^ 

^ft f'/i' ^ ^-i-^bW-lii i o T??-i-{b L /c r t ^ t 

t+iS J; o T I? -^1 1: L r t ^ #m t -r 5 =■ >- fc° ^ - ^ 

1 0 1 ^iik7€^i<^^mmi^<r> =tyt°:^—^ir 

yy ^ y^7<mmi:^>'^')y^~-f^tc^\^. ffiE<^IU 

«^ y'y^^mmmmm\^^Mzi6\^xm^m<n^ 

icff ^-f- 5 lI.^^)-fiJ^^O ->-- >- (^)^ « ic^ L T , 
'^mm.^.^^^^. 2 ocofljgfi]l.^.tg^^ J; 1/ 2 o©|g 

in^m 1 1 1 tmm i o (cte«fe<D;^jstc*5v^T. m 

&:9.t(DmtLXW-^iti-?,Zi:i:M^?>^i:i:1^mt 
50 -r5;^ft„ 



(3) 



«fM¥9 - 1 9 8 5 2 4 



fjte2-3»|gmt LT#P>n5Ti,^,fuficD||2(D;^ 
mfte2o(DS*i: LT#^n5II<^.^4Sco4^rfl,^i: 

1 3 ] if *9 1 0 \z^mnl3mci6\^x. m 

LT|#^ix5TI,^-figro^2 0;^i:, ti)ffi2o 

'>^<e< i: t lo(7)pT^ftf?-i-flif+ilii(;iJ;oT#*©^^^ 
^ 5 r t ^ * ;t 6 r i: ^ !itm t -r ^ 

mim. 1 5 1 i o \zwM.(D:)im\zi6\^x. 

[if*iii6l oiciEitK>*ffiiiioV^T. so 

Pi«Jitt«^^#^ o]I-^5>»Jf5®4' tc^ffliJi!^-^<kW-jii(^ 

^^xn^it-t^zkb^M:^.^ ^\(Dmmtmwim 

mtS;^ 7 JBtt255 => ^ ;^ 7 JRtt t ^ L V ^ r 
^2ofiti6SHfrK;^i;7JH4r^ifro»^='- 
tS^iS r h ^m'^'t^z t ^mWit 



[ft *il 1 8 ] ifjft^ 1 7 tcte«(7)::^)Si;it3V^T. 

^*;t. mlfE^ 2 5 S5^{6;istflte'>''£ < <b 1 1 

oco 3 — ^- 1 tfriElPIg^ 3 — ^- i: ;^ ;& 7 JStt (c is It 5 ^ 

It**iM 1 9 ] »*r| 1 8 lcfeio©:^fe(c4oV^T, 

tries* p< y ^ left * 3 > fc° ^ - ^ m 4o 1, > TS«-t 5 
Buie3>t''^-^'tc4oi,^T, MieiiitK)i?^ap< yv-^ 

tflE;^ s'v'^mifB^bmro^'. h y'-iKWii5>^tf^le3>' 
t°:x-^'(c^3V^TS:^t•r5r i ir. 

Hufe3:xt°z^-^'^cJ3^^T. mrieiijjiW^^S;^ -yv^^x 

wsB^*)i&^'mmi^^Mcisn^mmffjM^m?^ y->^ 
^PnI^, M^y<7^~'^(DmmtLxmm'r^mmm 

HtJte^y t'^-^lcjav^-c, Huie4'Fflfflro->-<5^i^;=^lc 



(4) 

5 

;^ y'y=L^Wk^^^mUXts^<'yy7ii^hM^^-f:^7- 10 

2 3 ] if *5 2 0 ^caS«ro^r^£^c43V^T. 

mte^tO F y--^<0^$fc»iiiSt«]iS^McMLT. 

mmm2 4] »*JS2 0^cgH^©:;l^j*^c:t5V^-c, ir 

i ift»^kie^;4s ^ m^mwcD *5 n ^ m^^ mm 

tuie;^ h y-i>.tci3v>-cjift-t-6fcJ6(c. m^mmi%% 

i^z2.mmi\:^m*K tfiiE;^ hy-A{cjoi.>-c*f-'iii{s$ 

y->^<Dnmitim»s-r^/ y^>=^mmitmm%: 
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6 

^imi^(DBM<D?t y'yz2.mm.izmmi\^i-?>mj^^mmm 

^^^-r 5 TI-^.5>«iJEi^ro ^ t ^* X 5 . mile 

sfiE;^ h y-A(ciov>Tiift-r5/c*(c> tdisMfi^^i 
i- 5 r i: -f S X A., 

[W5ftli2 9] ft*IMl 8(Cta«(^->y^TA(C4oV^ 
[tt*il3 0] fl*ii2 9i::K«(r)->xri^('t5V^ 

HuE;^ b y-i^l-*Jv^■c*fc^§^t$i^T*5P,■f. tu 
yy^tm-i^^-dWii-mmnT. v y -A^sm 

P) SfllEti^*:© => V f 3. - 7 7 ^ s/ ^' ;^ ajl^ w >^ 



7 

K7 i ^ ^ ir* X ^ t i -r 5 ->;^ X A„ 

y m ^mm-r^mmm ^&'^^< ^ ^ - ^ 

^ ^ _ ^ CO ^ Wfioi/-'^ i^;^ It 5 ^{sjff^ffi ^ 
^iW^W-O:::^^^ ^-9 ^yy ^ y ^ :^W^<D'y—^y 

(DM-^*^^. mi&^yy^y^:^:^yi^yKX^mm=' 

yh'cr-^ifyy^ y^7.mm<Duy^vy^izf$-n 

y t fi^ i9 ^ip* 5 i t i -1- 5 i^;^ ^ 
[If*ii3 4l =2y'\i'^-'$'Vyy^ y^y.icm-r 

^ik7tmim^m^^^irmmmfm^&(o:^yi^ 

HUES*;' s/'>^;!>^ei8*6-f-Sv'-<^ 
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8 

J; s/->'^(-*3(t55femii,^«Ti,£[jia^^b#^ 

%-f!b7syy-ft^^ 

20 S-frSwt^:. 

tflEII-'S&m*. SufBJ:'9ffi^/j:p< yv^zrtciJJtSU,^ 

b « ^an,^, ci^ittj^ ^ © Psfl ^ , itj te^-g-^^ 7 ^ - 

[tf*ii3 6] !t*il3 5lcfe«w*■&^;:^o^^T. 

xm^'\-r^:Lt^M^^^t^mwi.t-r^:^mo 
-r<>hmmmc'ii^^xmm-ti>^t^M^^^t^ 

[if *IS 3 8 ] ^7^yzmi^%:mirmmmfim&(Oy^ y 
m^j:?^ yy-^m(D=iy\i'z^-^-fyy^ y^lcism^ 

ik^-r:^:ny\£:^-^^^■^^^^^-^%%^l^x\■z 
40 ->ryy^ifi. mtZX.'oWmfi.:^ y'y ^\zii\^^^^(n>i^^ 

it?)]l,^<D©:gM^<©«a-vro|g^bt LT#^l-5]S^{i 

50 ^{C±3(t51I-feK)*S^S(-^Lt>t L-C^^-rS*^:^ 



9 

t ^ X. 5 ' t ?r t -t 5 => > t° ^ - ^ Ki^fl "9 

mummWMo^-i-oW, l <^I1(0|| l ^Sttffi 
Jolt 6 3 — f ro^<^*ltcM«-t 5»?ffl/<c;^;* 7JStt«l i: 

mi- <t o A $ tv^ 5 mmmmo => 

ffiir. tfJteJ; '?*flffl/<cy 2/->^lcjolt6a^*^ro|»il 
?S X 7 JSttffi t W PbI CD . BUie^^^ < 7 ^ - ^' o fc 

y IC Jolt 5 => — t-w^ 2 cD#iroj5 '0(Dh(r> 

s-r 5 r t % #m t -r 5 3 t' - fg^ff ►) ^^7^- 

[W*«4i] ^/j:ofci|f inn u-</K^ Jolt S#?>:7cm 

-y-^a-JaiD^;^ y ^mmt^^(0'y-^y y> t 
\i^/y'yz^nmm^m.-&-t^. ^y\iz>.-9m.h-'^'0 



(6) 9-198524 

10 

ffilcP#,1-5!»a U"</H^J3lt^Mfi#!!^5c»{5r^&<ji^ 
mJEiftlffl u-</HcJottS#i5fe7t;Sf5r^6<]tlft:ro«3^;4^e, 

[»*94 2 ] if*:54 1 lcfB4K(^->>^xi^^cJo^^ 

10 

mmmQ" ..... g* ©ifi^istit. #>sr(D^f5i 

T, ; . . . . T... {Cjolt5»igE6^^imii«ttTj Joi 

fc 1 ^t© y y=L pfl-fS^i-5 . mmmm t . 
20 fdittcfcit-smLfcHfiirff^^^tf^L. tutettiliflw-< 

/KCJo(t5#i!fc75<^ft:w«mSr^^-f 5 J; 5 (cHlf'^-rS 

[W*«4 3] it*«4 2liE^^o->>!.■rA{c:Jo^^ 
•c. 

(it*:3l4 4 ] iS*:«4 3 ic|5^(7)v'>^xa{cJov^ 

30 teJSi^dJoitsy y^^roiSisicetiS^f^ttdiJgoTiMi 

[lt*:^4 5l |f*54 3lcf5«(7)->;^xi>.(cjoi,^ 
T« mrfeiS$H±^^ro<I;i5^ m'^:f-yy=^n'-m.t-h^ 

[ff*:ri4 6l tf*il4 3l;iw5«Ov';^Ti^icjav^ 

EifilCjottS^ -y ->:x(^]I^©ic(Iti§oTaS?Lfc;^ -y 
[W*«47l it*^4 3tw|eicK)v->^xi>.l-J3t^ 

tn^!t\^xmmmmitm^om.omi:nmffji^^iti-?> 

[»*«4 8] |f*]fi4 l/£V>L4 7©v>-fix;<i^l« 

lcfeero->;^x-^(:ijoV^T. H?rE> y->iJW*fflft:^gl*5 

4 9 1 pT^i^^B u^/Kcjolt 5#i!fc5nm(Br* 
50 e<]i^#:(03i^fc'3:— ^'^^7 7^' -y^xElJi^coS^Sr^iJtS 



11 

mmmnmc'' g' (om^mj^L. 

To .... . T.., lc4att5il^6<3/i«*H4Tj fcj; 

u5Tj.i {ci3Jt5iiijiw/if^a7« 5'v^^«mA^f>s^^t 
< 7 p< _ ^ roa^^ L it ffi t ^ t fc b -r J; 5 -r S r 

tt. 

m^/ -y'>^mmi:m.^\^. mim/ y~>^nmitK.m 
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10 (b) HutS> 5'->^!f**Hft,feit(CJ;oT«^Sn5^ 
^ff 5 ^ t . 

>er;SS. 2 0(DmiI,^[Sr*-r5:5>S'mSr^SL, lo 

HuE^f Jri,£^io J; t>* 2 o(D{B!jlf|5]I^;45ilfeil^6fji|tiiiSlft 
30 tlf*Il5 7] ff*^ 5 5(cE«(7):^Sl-fcV^T. mJ 

^t-^mmi-^^^'ry^iK 

[11*316 OJ 11*115 5 lCf5«c<7?*fet::*3l^T> Hff 

50 tm.^ymmmm-^mimkm\'c:^ y'y:^<Dm.Wi<o 



13 

tLfcT.^ y->■gg«L#v^^t± '9:>ctV^yO>^^»S:5t^•r 
6 2 1 tl*« 5 4 (c:tBito;^ife(c ^DV^T. 

«*L-C, c:ixlcj;oT. mU='y\:f::>.-i>ifyy^y 
^ y mn^mm 2 oroitiH w-</uWt75)t 55 ;!)^/<etii:6<jtt 

Ili*Il6 4] W*^5 4/<CV^L6 2©V^-ftv:^>i:« 

•ti>^y\f^—'^^yy-! y ^ yy" Mzid^^x . 

•;/ ■> ^ tSft^s BufEifef*:co{g;!fSlB l/^/Kc 5 

Mis**^ y -y^mm*^b^m(DmMmi^-<Mcioi,i 
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y^ ymm^vy^') yifir^fyy 

10 -T s/ 

■k^M/iinW^h L. rixe>c>^^;6S2oomTI,*i:^ 
%^\^nmzfmh^MX-fh:Lh^mWh'ir^^y\f 

:^ — ^^yy^ y ^ y'yyy- 
20 [il*JS6 7l l«*«l 2lCfB«cC0 3yt°a.-^^7 

\izx.—9^yy^ y^y'yyy-J^. 
[tt5ftri6 8] lijJJiIi 2/^^^Ll 4v^-ft^;4^l5^- 
tei^©=':/t°i-^if77-^ y ^ yyyfM'^iiy'^x. 

30 ^^<y/-f(ow.^<Dm'^isi-f^mi^Mmi:nw-r^^ 
mm-f^±y^t. 

!^W-(r)=iy\i':r-^^yy .( y^ymfi-^i^y-^Vy-^ 
■th^yy^ y^ y^y'yyk^M:-k.^^h^:mw.t-r 

^ziyt; ^-'^ yyy ^ y^y^yyy-2^, 
^y\f^-9^yy^y^y\cX.^xic^fzmz.. 

40 £D*tFBlOi -7 t mWL<n^W.^i^fc^ y 'y\z J: o TMS 
^li5Ei:*aSi-5, ft:t<o|)]»l^ ■;/iX^^lr#*B^b-r 
(a) tflte;^ 5'v'3.(D3:i/v?^3l^-t--5C t 

(b) Bfrf5j:-;/-:?(CjoV^T:nyv;|ff '9ft^^^^tT 

^.mi^ y'y=^^%^-r^:Ltt. 

(c) BtrE;^^-;/^ (a) ioi.U (b) 

50 ^-rsr t t5rAx.5:^feo 
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(d) tuE^x5/7" (a) ioXXf (b) rniU^'O 

mm Lfc»^. MisffisroM^ y *m?ti-w4-r 

is^ y'>^mmimi^%:ir-<x:^yi^m'om^^mt 
•t^mmm^^'omPifi^ y'y^(Dmm(^^^icmL 

yxym'0 3:?f-m^^miii-^Ztt. 
mii^yi^9f^ML^^m^f!^tim^<0;^ yi^=i.lzmm 

(if*«7 3 1 is*ii 7 2 {ctm(o^mzis\,^x. m 

fitEiiit^ 5/ v^Sf '9 s^'Siiic -r S r t X. 2> ^ 

Ilt*il7 5] It*il7 3tcfeaco:^fe(cioV^T. lu 
tE<i*3i v?^ 19 S^'^i^fiO^^sr (CM UT^1•Mt^■l:^f^- 
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7 6 1 If 7 3 (C|H«W*ft{CioV>T, HU 

10 t . msim^^ y v^lff '0 g^^ife^mitem&W7< y v^^ 

mnmirtmir^^T' y -ftK 

[Ii*ii7 8] , fi*il7 3tcfeitw;^^fe(ct3v^-c. m 
IEM«^ 5/ -:^Jf !9 l:^^m<^#^ (CM U-C^ftH-ft^W- 
30 ro,#Jc4o(t5»fsi^e<JStt*«*fb1-5r i: 

BflE-^(c$3(t 5 SIM^«)Jitt t . HufS^Mai 5/ v?Kf 19 a 
^^mSrS(lfSS^E(^> ^^^^(ciiffl-t-Sr i:(cj:oT# 

[lt*«7 9] if*il7 3^cf^«cD;^)'^(cio^^T, tft 
mIfaa.ftOi y v?Sf 19 »^^«IHM-r^il*^;iSffife^^ 

iw*ii 8 0 ] 7 3 \ztm<Di3mz.i6\^x. Htr 
50 ^mm^^-rjv7-^^wkirztt^^x.^zh^mwit 
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UK 

mm(Dmm^£^m] 30 
[0001] 

[0002] 

(K, V) iCioTSL. rrT\ KSr> ^ s/->^^- 

U V= {v b, ..... V b 

. } (??-^(C^^fcb«. ^:©t?-^;55i;:S:!f:-CfcSr i: 

«^«^-r2)TI-'S<4Bv bi = (xj . yj , zj ) <0 
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CRb" (4. KCO#*(DTI,^.%R b' (D:*y-;<7/l^S^^ 

3.^, H^. (I K I ) i LTS^L. C^T\ (/> 
, : Rb' ->Rb' ^iSIS-^5/7"i:i-5. (tSJt«. H. 

HoppefdllC J; 2) » TMesh Optimization J 1993 Compute 
r Graphics Proceedings 19-26^#BS$ix/cl/\ ) 
Jl^^ -;/v';r(D]I;^ («»Jx.«. ia6C»;><2/'>3.8 0«>Tlit 

8 2-8 9) ^, vi V. tLT^T^L, 

m7L\t. 9 2- 9 5) RSLfcTI,^,ro>Pf(Cj;o 
Te= {vj , Vk 1 t LT;t^L, B (^!lx(4. Bl 0 
0-10 7) tBi:gM$tvfc]I-^.cOHo«ltJ;o-C 
f= {vj , Vk , vi } t LT:T^-t"„ 

10 0 0 3] {t^fi^j/i^^^fzL-^i/^^^ •yi^'ffij^lC 

U^H.'^Cfig^T'/i' (K. V) ) ti^wBro^SlrojRtt 
#5o Wm,>&.\t. ii^. ■;/iyiOffifciB^-t- 
(0ilx.(i, S. Upstill, The RenderMan Companion (Ad 
dison-Wesley 1990 ) lr#fiS $4^fc:V^„ ) 

[0 0 0 4] (D;^;*7JSttl4. L(f Lli^ i^a. (C 
gl^L. ffitfcfe (r, g, b) . mm (n. , n, , n 
. ) iSXXfT'i'^^^^mm (n. v) iip-^ 

-f ^6^T'fe5o (f!l;tf4\ Apple Computer, In 

c. . 3d Graphics Programming with QuickDraw 3d (Ad 
dison-Wesley 1995 ) ^#HS$tlfcV\ ) :M4, 

(mM, B) ^7°/uir LTjS^SttSo t-c= (v 
i , fk ) (c*3tt-5>^;*7Jgtts<,.f) (4. II^,vtc*j 

5„ ^JtLT. Jff'Jg (jt^;6^-e^cv^ffi^^«5r^f]2) 

ft?)ftll (^ :y v^coiiic) ^fg^L. ^O^SSlcfp^ofc 

(K, V, D, S) iLT^L. ^rT\ D^ffif = 

{vj . Vk . vi } GKi^M^si-2)gtmsi4df om. 

it. SSrK©3— f (v, f) (c:M#.-t-5^;&7JS14 
s(..f) (Oi|ai:-f5o 
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[0 0 0 5] 

:^(D^7'v>i^'>^y'j^^mm-r^t. tm^n. mm 

<^y'') >-Vmi¥ m^ii. ffLtHL. yy-;/Ki? 
:t/hVmm (CSG) 4oJ;t>*gSffm^Ji^ (FE 
D) ) yi^yv ^r-^-:^ mini. 

-*aftB-;^7°7'f' (NURBS) ioiTj^rtffiffi 

(Blobbies) ) (CffiV>2)Ci(CioT. i^ft:o;Slta^ 10 
i/^^T'/l'SrJi^^ft-rSClir^SJT-^So (T. Sed 
erberg and S. Parry, Free-form Deformation of Soli 
d Geometric Models, 1986 Computer Graphics Proceed 
ings [FFD] ; Rockwood, Real-time Rendering of Trim 
med Surfaces, 1989 Computer Graphics Proceedings 

[NURBS ] ; ioXXl. J. Blinn, A Generalization of 
Algebraic Surface Drawing, 1982 ACM Transactions o 
n Graphics 1(3)235-256 [Blobbies] i:^m^ixtz 

[0 0 0 6] 7< ->:x y y i -> 

■r^zti^X'^?). MiE. ^y\:°^-^^—f 
y)mLx\^^^:ftiif7-rt\it/ut'mm\^. ttfu 

tLX. z<DXo fry-Mi. '&mtmi\:-rh-:^yyh 
y*-M^\r><r>^7'/\^^^-7--(y^-t^zt^'^m 40 

[0 0 0 7] !ff ^ i/'</u-ffiR iW^H^i^ 5'->^;i5i,5x 
t^hUfy^x^i^^^-^. y)~-y(Dfh^\^^^mn^^^ 

tmii'&^'iv^r t-CfcSo ft*3"9l-. J;9ftv^p< -;/■> 

3.) (4. \mm-\^M.^i>X'h^o . znWim^M^k. 
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d^5lwOtl,TJ;'9av^fijei^ftt?'9 dlS^o (T.A. Fun 
khouser joJ;t/C. H. Sequin, AdaptiveDisplay Algorit 
hm for Interactive Frame Rates During Visualizatio 
n of Complex Virtual Environments, 1993 Computer G 
raphics Proceedings 247-254 ^#BB,^tVfcV\ ) 

:^yy=^f^(D. m^MM (georaorphs ) tP?(4*ti5v it 

[0 0 0 8] mmmemo mm^i?^ yy^m^ m^^m 
m^m^Lxmity-^ y^mz-xQimL. L«t(4V y 
y^izisi-f?,mm{zx^xmm%:n%^\^^y^^j^y^ 
■t^iD{cm^^^^T^x '0 S:^'^< <D^mmf)^^o ^ y 
y=L^m'my4y^m^x^^-r^^^. =f-i>^'^m 

•tmw^^vy¥y) y^^h<n>\zm>X\.x\-^-^. fttfSS^ 
?'j:gEtoci:fe-)Sl4. fi^oH:^^^^. rixe>^g(t5Stc 

[0 0 0 9] ^yyz^^m. ^x/L-^. ftt>/h$V^p<* 

<i*'>$-Br5r tX'fcSo ftil*(4. :^ y y =^]±.mx-h 

[0 0 10] mm^m\Lo ^u^7^\^^>'^<r)i. ^onu 

S/->;:L['§]l9mX.5#^. »f4. ^X/U^ffi^ff 

[0 0 11] rne>roPp1Jg*<S*-t-Sfc*ro#ii:»7t 

i/3.¥|i6'(kft^ffj45#ft-r2)„ G. Turk, Re-Tiling Polyg 
onal Surfaces, 1992 Computer Graphics Proceedings 
55-64 ' Turk92* ] \zUML^iXX\^^^mt. 

X^^m^t-Th, 

[0 0 1 2] W.J. Schroederftfe, Decimation of Triang 

le Meshes, 1992 Computer Graphics Proceedings 65-9 
7 " Schroeder-etal92" ] tJiU^A. Varshney, 

Hierarchical Geometric Approximations, PhD thesi 
s, Department of Computer Science , University of 
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North Carolina at Chapel Hill (1994) [^J^T^ " Ver * 
shney94" ] (DMIflts / -y =^f>^hm.^^^R'<S.^i^W^ 

LX\/^^o Vershney94|CioJt5S^fffi. ^^—ft^m^L 

[ 0 0 1 3 ] H. Hopped^, Mesh Optimization, 1993 Co 
mputer Graphics Proceedings 19-26 [|y,TN Hoppe93 

E (M) =E^i« (M) +Er„ (M) 
Eji„ (M) =Ei d' (x, , (J.V 

Ecr.1. (M) = c r.p m 
(±. M(C4o(t5]I,'SO#^m (-r^ii?*). ffi*^(D|i2 20* 
7(C»ofcSiJ^) *^1-5o 

[0 0 15] m3ff)m. W^^^^^^E^, Sr^A 
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[0 0 141 ^fjlc^i;:. Hoppe93 lI*3V^T|a«$iX-C 

= (K. V) ^moitsr tT'feSo rroBajSJi. 



+ E sprin, (M) 

(I K I) ) 
9> 



(1) 
(2) 

(3) 



(4) 



[0 0 16] Hoppe93 (i. :^ffilJ/W-yfc iO^rtfiJ/l^-T" 
(M) (Oft/Mb «r|Eig LTV ^^l|/^-y^C*J^^TH^i 

^5 J; 0^:31 5, v^ji^giwifi ^ 7 :^ -t. (ci* 5 r i: J; o T 

ftSft-fSo ::(0^ifecom(4, k t PI i: -:^*vwjf^ 

Wi^mm.. fffcTiig^ttK' 2)5§:(t?)a/hwET-fc 

SEkd (rrX'KDfi. K' ^«1-) ^f+^-rSo AE = 

E«>-E. t'^^Xh^^ht^'^t^ritzM'^. HfFlH^y-> 
^^m^ff^ (jit;S4LjfeS-->5 3.W-h-f5-^ua 40 

gi^siei-rs) „ 

[0 0 17] ^^cO^ffitO/ ■;/->^^m(->i*LTtft)n 

Tftjift-fS t l-<toT. Eiai =m i nv E 

di., (V) +E«.i« (V) ^tt^fSo ^*»fc* 

*^lCf4T/U=''yXAfiloK)]I^{5:gvb. (DiZf 
^ftSibt. K^Kb(c<};oT<tffl$n5{^jaic^$ffi 

[0 0 18] Hoppe93 (C*5V^TjiIIJft3*ttJt;^/UdiS]SE 

(M) t^^hi\^. mf4|l5fflmrc>f:jift(Cfcl,> 50 



[0 0 19] Hoppe93 (4, p< y 3.Wl^{Y:y — )V t LX 

(DZ(D:^ yi^^mmit:)jm<D^^i,s!i.mi-xi^^. 

;^y-y:i.M {m7L\tm\ (a) {C;5^-r^Ji: LTOlDffl© 

eSC»-;/->:a) nrnm^^ht. ,^.X(©^*Lfc*I 
Mb ©TIAl-*5V^TS*^l:t. ■ec»E^f*:(C*ol'^T 

-C. nIt|/<C> 3 8CD^rBl^ii-5M''<eofcS8S3 4 

J;t>'M. i%±iri,:Lbi)^X^^. Hi (b- 

d) (4, LTc07c»ffi:t»;^ v-^ (01 (a) ) 
«m^mC,«, (7)M'iofc{t(C*fi-5Hoppe93 » 

%rrms<D^ ?'->^§a^l:;^j*(cj;o-r»4Lfc3o(;? 

[0 0 2 0] J. Rossignac4oJ;t>'P. Borrel, Multi-res 
olution 3D Approximations for Rendering Complex So 
enes, Modeling in Computer Graphics 455-465 (Sprin 
gverlag, New York 1993) [iUTx * Rossignac— Borre 
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193 " ] (i. SraW''<C*&tt*ffiffl-r5^ tlCioT^X 

[0 0 2 1] ±mLit:^ 'yy^mm^mma. me>© 

^l:[Hlii^6<](cffl V > 5 r t J; -o T*Mf 
X/KOBtt5:6^'iPga^ff^^-r'5o Turk92tJj;T>'Rossigna 10 
c— Borrel93 (DMljii. r O i 0 l^?i^^$tt5^X/K^ 

[0 0 2 2] J; 19 ftjfi^ M. Lounsberyflfi,, Multiresolut 
ion analysis for surfaces of arbitrary topological 

type, Technical Report 93-10-05b, (Department of 
Computer Science and Engineering, University of Wa 
shington, January 1994) l^Ty Lounsbery-etal94] 

ffro®t;t;^— ^{bLfCo M. Eckfdl, Multiresolution An 
arysis of ArbitraryMeshes, 1995 Computer Graphics 20 
Proceedings 173-182 [i^Tx " Eck95 " ] Its ^cO/J^ 

w J; 5 i- iiffl -r 5 r i: ;55 -e # 5 ;a ie« L T V ^ 5 „ 
[0 0 2 3] 

mm^. letiL. eiit. u>-^'j >^^'-t?.*-ft*5J:u« 

M=M° \zmBl^M-tA^i:^-tn(r)'mUtim.<niy~'^y 
e>ofEltro#>srf4, miffl;^ s'v'a.tciiiraroil^^^f^jpi- 
yv-^ojif^WTfev— <^^;=^M° , m' , . . . , 
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[0 0 2 4] *^HJ(±. m'^'D/ y'y^MA^hPMm^ 

^,-r6mm^i^i:if^^ymmzX'^xm'^^ii^^(D 
to 0 2 51 ±mLtz^n&m(o?t yi^^mmmmic 

HLT, Eck95 (D^m^&'^Vf (MR A) Ijmit. PM 

^B^roPM^ail. 5fefTe^WMRA;^fei:(4#< Wffi 
«-^^*L, zn\cMLX^<<DmM^^^6o 
[0 0 2 6] ^IIC, MRA*ffi«, 

lb) lcJS-t-5!fJ>S;65fc5o yv^^M iHM 

[0 0 2 7] ^5ffia6«){c. ^mm<r)PMmm.itm^i)^^j: 

^WiM&^^-y'y^ (PM^mwM' , i<n) h9t±ir 
^Ztf)^X^i>. ^■^fi;^ y'y^mm\:M^Xh^. 'i^ 
HfcLT. iliite^J^ f-y^tt. MRA*fe(0tB*f1-;5ifi 

■y^^MXfcSo (^!ltf4\ 1)4 (a-d) lC*DV^T^-r 
H^Ot tT(DMRA*-ft^ y->^€r. B7 (a-d) (C 

v\ ) 

[0 0 2 8] MtlX. MRA:^ffil4. ^fficDtff S (!K 
M-r'5*E;45itP>^^T'/<cv^*ffi±©ftll) 
JriJS^sS* (ft{£!ftiNBU-</i') y'y=^ffi:^y'J'\^^< 

[0 0 2 91 ;!jP;tT. PM^mt. Sffil-M-TSJi^ 
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p. Schroder ioXlf^. Sweldens, Spherical Wavelets: 
Efficiently Representing Functions on the Sphere, 
1995 Computer Graphics Proceedings 161-172 (the H 

ear wavelet basis) ^#BS,$ttfcV\ ) i:'<DX 

[0 0 3 0] mm^. *^Bj»PM^mtt. M^^^tcm 

[0 0 3 1] *5l0^»iiAp«#mi^J;i>'^O-*C(i, «Tco 

[0 0 3 21 

loroi^Ji^aa^-n-y h (CPU) ^:ir;t5^>'t°^- 20 
^ 5 2^*-r2) = Vfi-^->y!.xA5 0T"&5o -ix 

[0 0 3 3] tft0J1-2)CPU5 4fi, J;<^e)nTI/^S 

J;TJ^^^^-B#6<]l-E1«-r 5 i^;^ f (DM-^ <0 6 6 t. 

5 0 (DW3f^^m'il^-t^WI^^=^ -y he 8 tit 
tfo CPU5 4tr. DigitallCj:5Alpha MIPS Tech 
nology . NEC . IDT . Siemens io J;Ufft&(C J; 5MIPS 

Intel ioir/. Cyrix . AMD Jo J; l>*NexgenSr-a tJ'flil 30 
(Cj;5x86 IBM *3j;U^Motorola(Cj;5PowerPc ti 

-y-^t LXhX\^\ 

[0 0 3 4] y^i; ■>;=!.xA5 6(1> -mc. y'y^-b. 
T^±:^/^<J (RAM) Joitl^y- K;t;/y;<^!J 

(R OM) ^mi^mm<Di: 5 ^j:!i««so?f^s©i«S7< 

;<^y70t< 7a y t'x ^ ^' . Kx ^' ;^ ^ . -r 
— 7°. CD-ROM. yyyi^zL;^^]). i^Xt^VL 

gi5 7 2 tittso ^-r v^^y 7 o(i. ^/T^i^sciio 
xm^^m^fi-r^ fr>«^T^> * y ^-^tf r 1 1 r-t 

[0 0 3 5J A;'3*5j;tJtffi;f3i^g5 8. 6 0hs <t<*P 

-7'?;^. mm.mw^^ (fj;t(4\ -^-I'^n^y) . 
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[0 0 3 6] ^ll#Jcf4J:<*gf>tv-CV>5J; 3>- 

<pf£< thi^(DTy])'ir-i/3>y'uyyM,ti 

e - v/y^x coKift*^ J; t>*sii(7)Sij <o^x imm 
■f-^y^ h^'iTromir-f So MeT7'y'5r->>3;/7» 

*(4. mlElftBJ-t-S^^y v'^^rAS 6i^(c#ft-t-5o 
[0 0 3 7] a.-^'T'n^^yAtDail^^lIgiC 

t'"::L-^->;=!.xA 5 Oizl-oxnt^ti^^it^'ioXn 
T iilte => y f ^ - ^ ix;^ X coltii^ (ite© 

'^3e*i-5. x-^s't's/ b*si-m^m-§-rocpu5 4 

J; 5 fuf5«^m-^<^«/T^»^m* [4j^'> ^ ? I ^ e r 

•r^l^i. >^y v-;^xA5 etpo^^y^uBi^fcits 

h;5S-^*n5p<^yj4g!4. tffEr-^t--y h 

[0 0 3 8] > ?/ v-3. OMB&o w w T'. He ^#B8,t"'5 
=>yi^zr-^->y^rA5 0 (US) 14. mt-th^ 
^taU''</KcJolt?>4^y <t LT^7 7^- 5/ 

;^ffi^1-?)fci6ic. ffit6<]^y>^ (PM) S^^ffiffl 
LT3*^^#:^^7=VHb-r5„ ffi*(Cf ^.fcfelC. t!i 
?^Lfc3IJ|0iJ{C*5(t5PMSaf4. (± 

(;:joV^T^•^ffl■r5„ rco|ftBjLfc^JS^!l©PM«m^. 
1t0iJ6*)^fZ:f|?]^Yl:*!ia («»lx«. :^y'yiHtiaL. 3o 

J; '9#< oia^W-rs^t s'v':^©7j<y =f>'ffi^H:SJf^B 

'y^^s.^m^is 3oi ©ja^^-f-s^fy 3> 
So i '5a$t)i7=-^'«^ti:v^5«tt^i4P>o•t. pm 

*^Bj(Dffico»Jfefi)(::t5V^T-«fbL. J;i9- 
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[0 0 3 9] mm&^/ nx^. mn^ 

^n2^^m't^t. Hoppe93 Lfc*^?^(7)WS: 

[0 0 4 0] l2l6(7)#BS(CJ:oT. :^%m^\t. Hl^ 

( {vs , vt ) ) ir LT/i^-r:r-:y v^J^f ^56* 
(M=M" ) ecol„-i -^M"'' ... 

feiCiSi^fC) ^Mfb+Sr t;6^^-t:^t2)o ^:yv^Sf«9 

T^feSo rrT\ moSrM" (cJottSH.'^.t^^i: L. ^ 
-yv/^M' (OH.^.^r rx'fiv' = {vi , . . . , V 

fiecoli [CioT 
[0 0 4 21 fiS/cCffiS.-^Ji. :^yi:^yx^S:^^m^^ 

116^1^^^ d r-efivsplit (v. . VI , Vr , V 

t , A) tLxfr^-rmMM^mt. ti.^.v. se' # 

0 1 

M vsplito — >M vspliti — >. . 
©lI^5>SiJ^m(^->-'^>';^ Srm^-rS n rovsplitlEfil: 
1 3 6 rov'-^r^yt, 1 3 4 i LTS 
-f r i:;4^'C# 2). rrT% vsplitlEfi^^, vsplit, (s 
i . li . ri . Ai ) i LT^-?y;<-^{t;-rS„ 
^Wja (M° {vsplito , . . . , vsplitn-i } ) 1 3 

(PM) smtiq^^o 

[0 0 4 4] H-^^S'imwas^fcWl* (^rr-fi, ' 
ifew y ;^ J; o trW^SI- 5 w i: /JS T- # 5 r t T- 
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ISiH^rofcfclC. :^y'y^'OWh-W^\ 10(1. ;^ 
8 0»2o©|^^-r5II,^.v. 8 6fcJ;t>*v, 8 9 
^rloroH^v. 8 6' USE-g-L. LTi 19**6 

^e;< J/ v-^ 1 1 2 ^ff^^ilcT2>o 7t;(D;^ v^a. 8 OOII,^ 
V, 89t, 20(OPig-rSE {v, , V. , VI } 1 



} 1 0 1 tn, 
. |lffc*St'8-II,«8 6' 



0 0*5j;uf { V. , V, , V, 
(c:4oV^Trix5„ ■fifivb.iis 

[0 04 1] rroi ^l-LT. s/->;i-M=M 

I 0 ^ V 

ecoli — >M ecolo ( 5 ) 

JKV, , V, } 1 0 OtJit/J { V. . Vt , Vr } 10 

1) ^HM-r^o (^yy' {v. . V. } 9 2im^^ 

W^rSltfc^— :f-w;^*7JStt (s („,.) , sc..) , 

S W.f.l) , S (.l,f,r) ) t%:'^^^ Cwt?. f V 1 = 

{vs, vt, vl}, fvr={vs, vt, vr) 
[0 0 4 3] mi^^Wt^t. 3is/i;Sft)#^^iftl4 

vsplit (m" =M) (6) 

i>m^. ■^±Xh^o L/b^SoT. TM,^,5>fiJIEi&^, tffi 

Bj-r -5 nffif fi p M^^i^io (t 5 te»w > ic tj 

rirtT-^So m7L\t. 4*tiffi^fil^miaj;r>*]I,^,5)- 

M« mi- *J ( 1 5 v'- '^r V X *5 V ^ T Jf ^i- 5 r t 

[0 0 4 5] aftl^irs^te^J(^PM^mi 3 OSCfcV^ 
T. S*;^ -yv^^E^l 3 2(4, ^fls^t^^ l 4 Oi. 
fflitfiCfi* 1 4 2 il«ScStt« 1 4 4 t , v- 
^m' ^m^-i-6^^^\-M' = (k" , V" , D° , S 

° ) (Otf$6^^tf;^;<7yjH4«i 4 6 t^;a:;t^o ri,^ 
fie« 1 4 2 (4, y -X^-M" ©H^lcil-f 

5in. roiagEgfei 5 0- 1 5 1 Sr, rixbH-^roffi^ 



40 



50 
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fit (x, y. z) t^iz^t^. mm-r^wMmmi 4 

21CjoV^T. ^mti^l 5 0 - 1 5 1 Sr. S*^ -yv^^^ 

[0 04 6] 1 4 0 (4. S*^ -y -^^m" (D 

#^(D®tcM-rSffitBfil:l 5 4 - 1 5 5 Sr. rixPjScO 
IS.«(0^vrs/^x {v, , vk , V, } ir*<^-^tf„ 

y X 5/ ^ . B'f' 7-9 rfi\^<J:>^ 

triegico J; ^ ^.f . ^ y i^fc J; U« - :^ ^ HJ e icaS 

V>T. ffitS^l 5 4 - 1 5 5S-> s/v^3.M° Wffi 

[0 0 4 7] «l«^Jitt«l 4 4tt. m^^y'y^yi <D 

filioiU^ffi'l' yx.y^';^) Sr*1-2)ffi» 1 5 8- 1 5 9 20 
Sr^tf. ;^*7JittS 1 4 6(4. S*;^ •;/v'3.M° <Dzi 

/^) Sr*-r^m 1 6 2- 1 6 4 ^^tf„ 1 otogtKcJR 
4 4t3j;t;tl-oro;^*7JStt«l 4 eSrSI^^Lfc: 

S*;' -^-y^lBftl 3 2(4. a:^;^! yy::^^!" CD^ 

MS. ^) C0#>!r(C*j-LTglJfi<0JH4^Sr-&tf;ii: tX- 

30 

[0 04 81 v;^ 1 3 4 dJifj-SII-^.^fiJK^ 1 

ffs-r5]i,^,5>tij^^^ti^-r5o -is(^. if,^.5^fijffi 

^C0^^(cjo(t6tf«(4. Ti,^.v, 8 6. VI 8 7ioJ; 
Z>'v, 88 (E16) 0'r>xs'i?;=^i:. ]I,^v. 86*J 
it/v, 8 9 (06) rofiigj^i^vb. ° iJilJ^vb, 

° t. El 0 ofcii/i 0 1 (0 6) wfiSS5:JittdM 

7®tts (,...) . s («..) . s w.f.i) Jo<tT/s 
hi,fvi) i:SrA;t5o iwT. fvl={vs, vt, 40 
vl}. fvr={vs, vt, vr) tl" 5„ 
J£^l)(CioV>-C. tfrE]I,*^5^SiJIE»(4. 11^ v.. VI *3 
itJfvr Sr. #ia<:offi (^Jx.(4. H-^v. tJj:t;«v, Sr 

511-^75^ P)iaSiJ-r 5 (0ijK.(4. HiItESA^P^v. JoiU^v 
1 SriSSUL. MEffif+jfiroil^d^fjv, SriS!SiJ-t-5) t' 

httwiSi^S-. FBlg^&<](ctg^-r5wir;!)S-t't5„ 
[0 0 4 9] [218 (a-d) 0#Bi t *(C^!) i LT. H 
1 (a) ©^llco^UfflftS;^ y->3.M (1 2 9 4 6(Z)ffiSr 
'^•fS) Sr. 6 4 4 8<D3is/v'ilf t)i^^«iSrffifflL 50 
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T. 08 (a) CDfep< -^i^^^M" (5 0roffiSr^-t5) 
Vi%m\L-t^, M (Hi (a) ) OPMS^(4. M° ^ 
fH:S1-5S:*:p< v-oLE^i:. n = 6 4 4 8 (Dvsplitte 

mJiS vsp 1 i t y :^ W^ISl5^ ^ ffl V > ^ r t d J: o T . 

*§ltl±S-fr tdS-t?^?>„ 08 (b-d) (4. 

WM^:^y'y^^y—'ryy--h^h. 2 o otJit^i o o o 

(OBS-^-t-S 2o(75jeM^ ■;/->:x^^-re 
[0 0 5 01 il^Lfcll^g^!)lc4o^^T. ^#:^t<*;*14 
0 ;iS^§->!r ©BBOIS^^ >'xs':J';^Sr«*5±3$ LfcPM 
«^cOT-^'«itl 3 OSr. E1t1-5fcfe(cffiffl-r5 

A5 0©^>- Kx'('^;5'--s(Dffiti) „ 3I^tNf(-*5V> 
-C. ll/T^Lfc||jliSf!l(4. ^?'v^Sfilx-^«ig**«i:a 
^«14 0(^'^fflL. Kg^-fSTt -y->^Ot?-i-fl:t>tT 
5o ^ti-(4. Enmt^ii (-P^L. i:-«ffi;45II,^.v 

|g(-1-5o ^!fS''£^yi^*«lx-^'«it(4|t*nT:-fet9. 
K. Weiler, Edge-based Data Structures for Solid Mo 
deling in Curved-surface Environiaents, IEEE CG&A 5 

(i):2i-40 (1 9 8 5^1^) \cW^<r>nnh^^ V 'y 

[0 0 5 1] :2|s:^§^covK o;i>(0^i*,cD||J6{?iJ(;:*3V^T. 
H-^^^^flffiSl 3 6(4. lI^5>#JIE«iSrfT5HftfccttJ'tT 

-;/'>3.->— ^Vy^(c*3(t53r£0;< y-y^Sr. ?>C(75 (S 
fc'ffl V ^ T V ^ V ^) TM,'^. 5)-fijfe» 1^ *3 V > T it $ Ix 5 li^. 
5>f J^i^ ^ft 9 r <!: (^ J: o T $ Sz.'^mt-f 5 r i: t> T- 
#. HufEy yv-iSr. mS-t?>&.mi<D (Wtfiffofc) H 

■rsffil 0 2' - 1 0 7' me) )6i:U='—f-(om<D 

[0 0 5 2] ^f6J?f^ffi» H.'^.^^ffl^^ (JS^Xl^nmm 

mmm) sr. m' vspiiti ^m'" {ciov^T2 

So mite/ y->^/45]I-^.{i«W^<^JStt^#^?fcv^t1- 
Si:. TLi^.^SiJESfe 1 3 6 (117) ^. vsplit 
i (si,li,ri,Ai=(vb.i ,vb 

) ) tLX^^W-^itL. ZZX\ Si . 1 

i ioio^ri (4. ]I,#.v.i , v,i ioXrjvri <o-r 
(4. ]I^^>'7's'^;^t5J;m4S<lSr-^tfi45. I17Ic*j 
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M° (a) = (k'*' 



(17) 

V" (a) ) 



(a) ^ -yy^. 
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(7) 



HLTJ^^L, ^*tLT. M (0) (iM' (D^ol 

m" (1) {4m'*' oJ;5l-a;t. Hl^l-M 
' (1) =m'*' X'h'O. zii^(D 



I 



{Bi.mo+i+l} 



(8) 



[0 0 5 3] zoxo^mmm^mmir^t. r^v 

[0 0 5 41 #/r Wvsplit/ecol ^ifeSr?tP>;5» 

S/v'a.CDv— 'y>';^M° . . . M° (C*JV>T. &5 2 0* 

ATj; = / J f J * n»o+c 



mL. Ogc<f ^nt-fSt. jtP>75^*^(si?i^BM° 

(a) Sr, m" (0) ffiM° cc)J;5l-a^^ M° (1) 
A'^m' lZ^L<ti:i>XoKM'^-t^^ti'^Xt^o m' 

[i(3] 



(9) 



4-, ^ 5'->^;!i5i»fflfl:$ 

) mmmu' (a) 

(o) = (a) V bj ' + 



ti^mm:)j\^\zi6\^^xmibi> 

V b J 

(0 0 5 51 rtL*T-(c±5zl!Lfcl^^(4. itmM\t(0^ 
[0 0 5 61 iltScSttii. m5>©ttK(iJ:oT. 

il<k-r-5fcJ6, M° (0) [ctJV^T^^iaT'fcS ' 

P)©H:ftfl^(4. m' (0) (ct5(t?.-gnfflaJZ:ftff^;4»^ 
m" (1) =m' {Ct5ft5m?>c0^^f-'l'X('^fi-r 40 
5o (J. M. Lounsbery, Multiresolution Analysis fo 
r Surfaces of Arbitrary TopologicalType, PhD thesi 
s, Department of Computer Science and Engineering, 
University of Washington, (1994) ; Lounsbery-etal9 
4; joJ;(J!Turk92(c|EicSttTV^-5J; 5/£) ^^^*0|I^SJ 

y:>.Wi<Dm.mmo:>mi^^^^Lfi^\ ^mm^. pm 



T5r(4. M (a) = (K . V (o) ) IwioT^fe* 
( 1 - a ) V b A=(i) ' (10) 

aTi4, mmm'&^^ir^^yy^(omht-tm%mm 

(0 0 5 71 3— ^-^^^o^^T^:£$t^5;=^;*7S^4^>. 
v-a-MtctsV^T^ft-f-S^— :^ (v, f) Sr. f ;i5M' 

ft1-?>o ='-■ ^- (v, f) ifiyC (c*3v^x*1-2)Jittffi 
ttffiyfiSislCM'*' (cfcttSf^Sw^-- ^- (v, f ) ^ 

T 1^ - CO ?r ^-r # S » 3 — t L V 

-g-^ 3— t (v, f) (4, M' (C*DV^TI^^!^^^^fc 

■f. t/c;!»5oT'e«JRtt(4. ^mffi^ii DX-^CK*: 

(0 0 5 81 ;^:*7Jgtt(c*5lt5tirBlMfc(4^ISXfc5 
i2:-S(4M<. t?lJ^i4. Si^l4W4«ffi±T'*ii(C«^^ 
*7-l4. (El'T^tfc|li60tJ(c*5V^T»4. 

K-^^y-^-7'/^- C RGB" ) 

^PB1^c^o^^T^tr«^Lfc;o>) fetsnesffi c hsv ) ^ 
[0 0 5 91 Ti-^fiiaf-gsi-sfflirB^sgf:^, misir-fos 
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V b° (a) = (a (a) ) V b' + (l-a (a) ) 

tLxm-^-rb:itmx'^. rrT% M^a (a) = 

0. 5 + 0. 5 s i n ( (a-0. 5) jz) X'h^ ("f- 
tiibh. a (a) =a<DX^fmmmm^nLX. aiZ 

idi-f^^mmmm) » ^(D^s^mmma (a) i*. 

[0 0 6 0] [119 (a) 5:#BB,LT. IftBJ Lfc=> y t"^. 
-^v-y!.7^A5 0 (05) (1. ^f5IJgffi^«fiK-t-5:^ft 

- h'(0^i^^~^i-t Lxm^i-z:iti'^x^. ^tiit. 

mx.ll. 3>'t°^-:?->y!.7^A5 OtCjol'^Tlilf'^L. 3 
3 yOgPp°p?r?g^-r-5„ :^)£l9 0?r. 1219 

(b) tc43v>-c^-t-m{BJff^M+^*5i05«^:^&(OiijiS; 20 

[0 06 1] :^ffil 9 0«. J;f)mi^;< yv^a-M' *5j: 

1 9 2- 1 9 3^c^^^^TW^&•t■5o r©SS^*, StfEy 
-r 5 0 3 tl, fl«ffE J; t) ^ 5/ i is <t T>- J; ttJIffl ;^ 

s.->:x(Djg^tttc^Li/^ (k' ) ^t-nmmm (m 

° (a) = (k' , V° (a) ) ) ^Jl^^-fSo BUia^ 

^i\,h(n>^W.t. miKJ;!9!ttiB/ip< -yiXz^icjjottS 
to 0 6 3J 02 6?r#fi?.i-5i:. ^rfel 9 0{;:J;o-C 50 
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^->y^xA5 0 (05) d;^^!; ->;^xi*5 eicKtiT' 

#6 (S*7t s/->^iaiii 3 2 (HI?) (o^-^mikt 

t LfHSi-So IftP^-t-5^fBTff$ffix-^?«it2 0 0 
{±, ^|ic1t<*«K' «2 0 2 t II^{iSV° (a) = 

{ V, ' (a) , .... V, ' (a) } *2 0 3 i:, 
«t5:«tt^2 0 4 X*7Jgtt«2 0 5 i:^*x.5„ 

¥f*:^f*:^2 0 2(1. mmmmm(D^^^-t^^m2 

0 6-2 0 7SrJrX.-5„ KiBJL/cPM^mi 3 0 (E 
7) «0¥ft:S^«l 4 0tc4olt5J:5(-v cgfEfii:2 0 6 

-2 0 7(4. ^'^(Dm^m.'&t^z-onm^. {vj , v 

[0 0 6 4] TI fif4B« 2 0 3 MiSSfSfJi^ffiro]!^ 
wefi^S-rH-^.teBte^ 2 0 8- 2 0 9 ^;Sr;t5o w 

oTSFBl1-5r irA^ib. ]I^fi[BfE^2 0 8-2 0 9 

H'bOlI-'S^I^S (xj - , yj ' . zj " ) JoitJS (x 

[0 0 6 5] itt5:«tt^2 0 4*5j:U5;^*7JSttS2 0 

<tt;5i6m«ttffi^^i-fB»2 10-21 35:^;t5o 
*7JRttfE^|i2 1 2-2 1 3(4, SfflSav^;* sz-y^^Ji 

ttft (sj ' ) idxi/ isi ' ) i^^n^itL. mm 
[0 0 6 611119 (b) i^m-r^t. MmLit=i>'\i° 

3.-:?v';=^r A5 0 (US) (4. *Sl9 0(Cj;oTS 

^Sti.fc^f5r?i?^^f+^L, «.T^-r6;^&2 0 o^^ff 

i-5o *&2 0 0(4, ft«6<](c, S-g-^<:7;^-^oWtt 
(0 9 (a) ) COXrs'7'1 9 2t3it>'l 9 3(CjoV>T 

;^te2 0 0(4. m^^<y^-'S'<o^^<Dm^KLX:^'r 
[0 0 6 7] 0 QKr:>:^y-y-f2 0 2(CtJV^T, 

T;=^xs/7'$-&5 (0iJ;t(f. 010 (a-j) (CjoV^T 

^j^-rf(lt LT(73af5rf^tl(Cjb-|,^T. 0, 0. 2 5, 0. 
5, 0. 75i6i:Xfl. 0) „ ^yt'^-^J'a.— lf(cj; 

5aii?(wMLT, ttfisy^ h->aiTT7°yy— :^3 V 
f4, oroiS^S^S1-5^— !^V:^^'7;c-xfeij^^g«t 
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[0 0 6 8] S^^^nfcr/u^rcofgciio-c. ^Jci-^" 
:^f3.-^v'y^riN5 0(4, .y7'2 0 3tcJol,'>T, 

SirfEiS: (6) icio-cfEaiL/cj; 9(c, Miesj^^nfc 

7^ 5/ 7^2 0 5 (cio^^-C, mlK^m^SSrS^t LfcUff^ 
IrS^L, a^-tSo ;^xs'y2 0 6(::fcv^T^-f-J: 5 

ir, 2»:{i;^XS/7'2 0 2- 2 0 5S:?S-g-^^7P«-^'a© 

[0 0 6 9 1 Mt LT, 010 (a-d) (4, 024 
(a) {Ci3V>T^-r^Jir LrWTC^ s/->aMO0 2 4 

(b-d) izii\^^X7r=i-mtLX(Dm^^/-y'>^^^ 
tfPM^Sd^f5^IHLfc2o(©7< ?'->^m' (0) 20 
(5 0 0SOW1-?)) *5j;i;^M° (1) =M 
(1 0 0 0 ffi*=t1-5) M®, liiBJ Ufc^*t«Hc J; 

^xmi^Ltzm^^mmmM^^^^-To 
[0 0 7 0] 03 ^mm-r^t . :^^m<Dmm Ltzmm 

(09 (a) ) i6Xn2 2 0 (0 9 (b) ) [::J;oTP 

h??aiT->;^Xi>.4 2 0(4, 3.— if ^'y^ 7 31 — ;:^ 4 2 

2. ^77^- -;/i?y^T7"y ^-->3 :/4 2 4. ifSr^W^ 30 
/l'3fi^#a4 2 6*3j;t/S^ K7'l'/<4 2 8^Mx.^o 

xA5 0 (05) (D3.-ifti, ttltB ^-</Wififa#© 4 2 
6(cj;5^ s'->::Lm/3O)»^0^-</^^$|J^-r5. ?>:(Ci^ 
yy^ v^r-f^)'r—'y^ v4 2 4 fciu!^^ K^^r^^ 

4 2 8(4, milE^ .yv^^roSJi^^Wvyy >i/L, 

[0 0 7 1] BfiE> -y v/^roi»*ffl^'</K^K^(cML 

3.— tf^" v^'7i-;^4 2 2(4, 2 003.— tf^y 
^yoL — T^W^. D^y-i ^m^^4 3 2)6XUTy^y'< 40 
^SiJ»4 3 4^A^5„ »ii(-(4, ;=^7l'^ffl^4 3 4 
*3j;U!4 3 4Sr, CI— ©J: 

Tuatrtiv^ D;^7-r^©J^»4 3 2(4, ^^tv 

-^->;^xi>.5 0 (0 5) OA^J^SS 8 5r^{^-f 5:: 
i(::J;o-c, ^.-if (e: ioT^^-l^eoT^ y^f KSlt 
5rt;4S-C'#, ^:tt{CJ;-DT!fSffl^mD(Offi^0A»P) 1 
(0|IHT-^{t:$-a:5 low^^:/, /•:ft.itii^^y (0 50 
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3\ci6\,'xmn(D^mzX'^x^-r) ^^-r^. Ty^y 

'I'^$ljffll4 3 4(4, 3>'tV-i?->;<.r A5 0 (0 5) 
©A;'3Sa5 S^JSft-fS- i:(cJ;oT, ^-1f(cJ;o 
■Cv<-(cfp^oT;^7-r KS-^5:it;!i5-C't, ^-ndio 

T^fBIffJtiCOltJItt^STo T.n <Dm(Dm 

i:0A^hn(Dmmx'mt^'t6m^<D^y\ /^-^tat 
^^-^y^^L. zzx\ n^mu/ -y (OP umm^ 

(4, »{BHi^Swffilia^icDjoJ;t>'^$ttt^ic 

T. , . . . . T.., ?r, ^7 7^ 5'^;:^r7°y>^--> 

a y4 2 4(C|±S;^L, itt*a W-^/l'jfi©^® 4 2 6 (C j; o 

(4, T:^y^ A3 A<DmMi. y^'^y^^-MZ^ 

<r)mm.^tm^\znLxn^mmM-r^xo\z-r^o 

:/^%m<r>\^<^i3^nm.(o%mm\zid^^x. ryy^ VM 

i«i4 3 4^€t, mmmnmw^tmmT. 

4 (c i o T^:£-r 5 r 1 1 1? t 5„ 

[0 0 7 2] mtl^'^DiS i:XfTi> ..... T 
^, ^77^ 2/i:'r7°y^-i/3i^4 24(Cj;o 

To T..> (4, PM*^ic4o(t5iiiiK);^ 5' 

ttlrft^L, :itlt75^P>^{pIff^ffi(^mG° G 

' imii^i-^. «»^icD[4, Butemfsrff^ffirom^6> 1 
^ y'>^(DiS:mi:%±-r^mi^Mm^i^n-r^m:'^^<y 

[0 0 7 3] mm ^"</^fi^a^S4 2 e (4, fflFel^S 4 

3 6, PM«^7'ds/^'4 3 8ioJ;i;«^fSIJ^ffi«4 4 0 

ffir«g^^4 3 6(4, mm^munm^. 

]fmG° ..... G' Oiia;5^e>cD^{si?l^^G' ICMI" 
5-i':/7'2/^;^ j i, ^l-^^^7><-^acottt(c^^fei- 
5o ^ajx-ti, mmmc' g' ^ct^^^Tl0<D 

mf5Iff^ffir^#l£-r5»^. «rB^^S4 3 6(4, 0. OA- 

^x?>z.ti!>iv^. z(D^mm[zm-r^m'^^<yyf- 
0. lA-ho. 2<Dmm^^2mimmG' izm'o^ 

T, w»^fSI?f^ffi(cM-t-5fl^/N"7^-^'*a= 1 0 
(D-0. 1) tL-Ct+WL, «T(^tt(Ci^it5„ ffir^ 

#©4 3 6^, mn^Htzmmmc' i6xi/^^^<y 
^-•^aizn Lxmm^w^D<Dmmmm^iiWi-^=' - 

^tF^#©4 3 6^^, mm^wcD^m^i^HtzmmmG 

' isXX^m^^<y^-'^ alzm^O^X^JU-y^T-y^T 
[0 0 7 4] PM^^T'n y^' 4 3 8^, iS:Wi^tlX\>^ 
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° ..... G' ciM-rs. mmm^'0'y_ir 4 4 1- 
4 4 3(o)«i?##y;^>t-r5„ mmM-^oy^ 44 

1 -4 4 3(D^^^. 0 2 6(C^1-^f5Jf^llx-^«^t 
W-</l'£jH¥S(*x >^ns/<5'4 3 8 t LTieti^tvSP 

uMm^h. 09 (a) c»m(5rj^ffi«^:&j£ 1 9 0 (CtS 

oT. :/Ds/i?4 4 1 -4 4 3 t LTteit^tvS^fnJJi 

fliG° ..... g' ^liiiic-t-So mmmc' <d^m lo 

)ie<37< •y->^M° ..... M" ^^ib, mmmc' (- 

mmmm^^m^ t.. mmm^^-y-y 

mmT, ..... T... {4. HuiE^fsrji^iiro*iroif*«a 

^i;^ s'■>^ioJ:0:fiv^y -;/->^roBrofc*fc(4II*co^ 
^mm4 3 4 {4. PM«aiCjo»t5ffi*fc{41IAW*'> 

[0 0 7 51 mmmmmii^mT, ..... T.n 
^as^t Lxmmm^4 4 0{zid\,^xm^n?)mm} 

ffl^siiiLT. mmmnm:ijm22o (09 
(b) ) jcioT, iifBrfl^^i^tf-©i-5„ rnt4. )ft«a 

y4 2 4^cffi;^)•r•5^a^offl»^-^/^^c^DV^-C. HuK^ 

L. BUlEiii^^. 3>-t°3.-<S?->;^xA5 0 (05) CD 
tti;fj-rSo 40 

[0 0 7 6] MfitieiHo m 1 1 t . 

C5tftBJL/c*;i«>iJ(w<tSv'>^xA2 3 0(4. #!tt*fflW-< 
/Hc*3(t5 3J!>:5t;^^7 7>f -y ^ ;^*T'/KD«ftil6<jej||{c 
PM«a^{£ffl-r5„ •>;=!.XA2 3 0(4. m\t')>^2 
3 4€r^LTy>^L-fc. (^ y M7-i?*fc{47r 
/uf— 5?i) jift^Vfi-^ 2 3 2 (^7 
-TT:/ hri>-fcV-^^4fci4«*oj; 9/<e) sm^v 
t°ir-^' 2 3 3 i^;ir;t-5o wn^<0='>-t°3.-^' 2 3 
2-2 3 3(4. 0 5(C;^-r3Vt°3. — ^'v';^7'A5 0(D 
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2 3 0(Ct3lt5®{t y i^i? 2 3 4(4, ^■xA2 3 6-2 

3 7*5j:t>*Sagr^2 3 8^^X.'5/5\ 
/l-*fc(4j!£l^='>'t°^-^;t>S' hy-^' (^**fc(4?i, 

T^s-rsrtt-etSo Jiim='>t'i-^' 2 3 2(4, 

tt:t»^ y->3.M<^PMSmSr3?>C7c^x/K^)f'-^''< 
-X 2 4 0(C|EttL. x-^'-^-;^ 2 4 0(C*D|-t5PM 
^m*S:ft='>'t°^-^ 2 3 3 (wiiit!) 2 3 4(C4a 
V^Tfeil|-t--5eiil7'D-fe:y^2 4 4 (012 (a) ) 4:^ 

■tbo Sf«='>'fc°i-i5'2 3 3(4. miEPMSa^iim 

i?^24 6 (01 2 ih) ) ^mmir^mmm^myy 
[0 0 7 7] rr-e0i2 (a) ^^m-tht. mmm 

ei^*ffi2 4 4('4n(4. Vt°a.-i? 2 3 2 (g] 

11) (4. ft^ntc. («;t(4. 0 7<^S*^ y->^fB» 

1 3 2 t L-c. ■^fz\ii.mmfi^--m^^yir—^y V 
T. n,i'5>fiivspiiti tafti 3 6 (0 7) ^iiffl-rso 

[OO78J012 (b) *#BS1-5i:. S:ft7°n-fex 

2 4 6(4. Hu!a]ii(5>f')e»;js5ij«-r?)t. PMsatc 
;^ 2 4 6 (c^ol,^T, hUE;^ -yi^^-^oymtirmmmit 

L. S«:6<)^jti^S:lilig1- 5o PM(4. «:Xtl«mT'fe 
^ r i . P M«^(c43(t 2. n Oll.^.^^filtei^ro-r-^ 
•CSrSftLfc^. 7C^ yv-:xMl4iE5l(cS4$n5c 
[0 0 7 9] tai^1-5§{t7"o-fe:y^ 2 4 6cD>^r s'7'2 
5 4(Ciol^T. Sft=i>'t°3.-^' 2 3 3 (01 1) (4. 
ftlD(C. T'D-feX 2 4 40;^T s/7°2 5 0(;:tJV^Tillffi 
ay fc°a-:J' 2 3 2 (01 1) ;6>P)il|{t$nfcS*^. y 
v-^-M" Eltl 3 2 (0 7) SrSm-rS. j!fe(i. ^ffl:^ 
y t°^-:? 2 3 3 14. XT y7'2 5 5(C:4oV^-C. BuffiX 

[0 0 8 0] y^rs'7'2 5 6-2 5 9 <D/U-:/(C 

tJV^T. S:ft='y t'^-^ 2 3 2(4. / jz-y^M^it^ 
6^(cff4L. mffB;>< s'y^o0ff^^S«6«J(c«^-f5. 
ntiii/i—yn^^ (DRmiziiif ^ yzf 2 5 6^r*5^^ 
T. ^ft=>yt*':i-^' 2 3 3(4. ■/u-ty.2 4 4<D:^y- 
y-f2 5 1 l;t3V>TjlHa = yt°3.-i5' 2 3 2;5^^iift$ 
tufcvsplitieg: 1 3 6 (0 7) ro^kO^I^Sft-f-So 
fgayf^-^' 2 3 2 (4WfEvsplit|Sgi$rili^W(-i§m 
■fhZ.ht^h. 07]^Lfc^Jgf!|cogm3ye^-^ 2 3 
3(4. il^ff $nfc]I.^^#jlEii^. «^*5J;0««*;^r 
S'7'2 5 5. 2 5 7-2 5 8(0ft1(C. a^$ft3yt°:x 

- ^ d5 r ti ^MS-r 5 iWi;SS -e 1 5 * T— Nf6<) (clEli 
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^ 2 3 3(i. 7.TVf2 5 6lCioV^TS:ft$nfcvsplit 

■>;ri-rSo •7 7°2 5 SicioV^T, S:fB^>' lo 

[0 0 8 2] JfiildH, mIfeS:<t7°nir;^{±, > s/->3. 
5 6-2 5 9 CO^^tr COSKlCiait 5 7° 2 5 6 (Cfc 

,<^yyr ^SmUfc L T 1/ ^ S t (±. ^{sfff^ffi^Wfiic 

»;^hy-A13 4 (EI?) (Dmm^K WIES^p'yiX 

tfJlSilijlW;^ ■y>:xv— 1 oj; "9 30 

m(C*3lt5Xx->y2 5 6(cjo(,^TS:{tLfc#&©pcD 

vspiitffii^) i-efo5o i^jiiiiif y-O-tw 

^•r?>;^T-5/7°2 5 8;5S, ftt5 9l-^7's'7'2 5 7t^b 

[0 0 8 3] /-y-y^EEmo IftM Lfcllte«ajroPM«a 

i±. v-^^Kisi- ?>^rB^5a*«mt>«ft-t-?>o PM 40 
\cMi-?>^mm^\^is^^xn-^ifr.?>o vspiit 

(D^nr^M" iCiottSH-^O^mo + n J; !9 '>7iV> r t 

micX-oxm^^Pmmi:m^i[:-t?>^tici:?>z<r>=f- 50 
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[00 8 4] mc. m 1 2 s:#Bs-t2) ir . mmimv b 
.i (.•r^j:t>h. mM2 7 2(ofiM) *i<tu?v b 

(-Tifct?*), Hi^ 2 7 3 rofii:®) Sr. ^s/v^ 
^m' 2 7 8io<fcU5/ s/i/3.M'*' 2 7 9PHlro^^(7)TI 

,^,:^fiJvspiiti ^«|2 7 6(cioi>T, V b,i ' (-rtat) 
iI^2 7oro{j5:g) *>e)^SiJi-5r iri^T'tSo -t 

Jfei?*), 272-273 <0^S(4. Hj^i 2 7 0 

fc^^tV — ^->;^7'A 5 0 (0 5) (±, ^g-'ir ©vspiit 
i |Eg^l3 6 (07) lCiolt51I^.fi[g^. H^fiigv 
b.i ' i!)^lb(Omt.tH±y'/U^ {i-i:>^ih. Ai = (vb 
,i — V b.i ' , V b.o.i.i ' — V b.i ) t LT 

T, H^i^fiLfiv b.i tJiO^v bMHiM ©^^^C 
JSS (x, y, z) J; tj'>7'<ev^f-;/ hSr!£:>Mt1-5o 

-atf)iW^<e"I'Sfl:^?-§-(i. M. Deering, Geometry Compr 
ess ion, 1995 Computer Graphics Proceedings 13-20 
[fitT, " Deering ' ] tC|a«$tvTV>5„ 

to 0 8 5] mmhfz-m&mzio\^x . wM&.u^'f/^ 

{v.i . vc».i.. } 9 2 (He) ©t(f!9ft^lcH-f- 

5. /y'y^(Di^it=kmmti-^Jjm (019) *?iJffl 
-fsr i(;i<toT. ^p)i;:^«'>U. 

■fii^*,, {vb,, * , V D aO+i*l • \ V D si 
+vb.o..n ) /2} ^#;t.5o |irE*jS(-ctoT 

«o*ifi } Sr> Mip.^vbsi * SfcJlv bmotin tc>ft"^ 

^fifixVu^ {v bsi ^ — V bsi ' , V bco^i^i —V 
bsi ' } ^\ fM^itU (vb.i -fvb^in ) /2 
{zMi-^iiLmf/^^ { ( (vbsi +vb^M*i ) / 
2 ) - V b si ' , ( V b si + V b riKin ) /2} f)> 

[0 0 8 6] te(OPM«^tcioV>T. «^TyW::^'!J Xix 

V bsi e { V b si , V b iiO+i+1 , (v D si 

+vb.«..., ) /2) i:mm^miRi-6ztii^X'^ 
^\ litt { V b.i . vb*.i « ) ri,if5^9i)fe^ 

(«f!l;t{i\ ^i*c75» { V b.i , vb«.i., , (vb 

.i +vb*.n ) /2) *>p)©firevb.i <om 
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vb.,' =vb.i'*' {zMi-mS.f/i^f V b 
rthi.i — V b si ' s fcti V b ,i = ( V b si + V 
b^i., ) /2icM-r^iiW7'ji-^ (vb.i'" -vb 
.....1 ) /2<D\,^-fiM)^) lc*5(t5. 

[0 0 8 7] p< y'>3.M' 2 7 8(e:4ol>-r, 11 

,^ 2 8 2 - 2 8 7 (D/J> $ V''*I©^/ii5TI,#, v „ 2 7 0 Idp 

g^-rsct*^?), il^'fci^icrot's/ h^^fflLT. IS-^v 

.,2 7 Ol^P^-f^.TI,'^, 2 8 2- 2 8 7-/)^b. IS-^vh 

2 8 2*3<to:vri 2 8 3^#^1--5r i:r^-e#?)„ vspl 10 

iti fE&13 6 (IS7) (C*3t-t5Ii^,v,i 28 2joJ;05 

■a^mt-r^) ^S^yv'a.M" tcSatt^m. +n(OTI,^co 

v/y?.rA5 0(±, I^g1-2>TI,^.2 8 2- 2 8 7(0|I;4^b 
t'Mm.^vu 2 8 2*J<ttl«Vn 2 8 3X^h^t^^^-r 
vspliti lEfilil 3 eCltJItS'T VT^-^i^^ (OT. ' ^ 

2 8 3 #^3 h ( 6oropI^;i^S]l*75^P, r 

-^^^i|t:^1-5fc*(;i. '>/i < i 1 1 0 h<^^±]I-#, 

[0 0 8 8]*PX.T. ys/'>3.M'" 2 7 9JCioV'>Tvs 

pliti ^^^2 7 6(Cj;oT2*A$ti/cffi2 9 0-2 9 1 30 

B2 9 4-2 9 7©Bft5:Jgtt/5^53. LlJ L(ii^aiJ"e^ 
0, OltJiU'l l(i. fffcdifA^nfcBtDiltiJRtt 
9 4, 2 9 6) (;0if»M'l4i:^Ll^;^»\ Tl,^tLTv. 

^^-r^m^m m^tt. S295, 297) rogi 

^4i^LV^±J^. *iJ»l:--> hO 0*/tl±0 1 tt, ^Ogt 
;SSoT. :^a55)-(0«-a-|C*JV^T. vspliti E» 1 3 6 

So 

[0 08 9] m'*' 2 7 9t^tJV^-Cfrfcl^#A$ttfc3 
-• t3 0 1 - 3 0 4(0;^:&7jR14trx |S3«l-x m' 2 7 50 
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9i::*itt5ffi^=i— ^-3 0 5-3 0 8f]^h^W]ti:it 
Lfc^^6^?!l^ci^^^•r. |irfcic#A$tvfc='— :^-3 o i ic 

•fSvspliti fE«:13 6 (117) ^r^3^^T^?■§-fl:1-?.„ 
OS•^(c4ol^T. IfrteffiSr. f-3 0 6©y^;*7 

[0 0 9 01 m«MLtimmm(D±.mLtin^-imm(Dm 

[0 0 9 1] iis?e<3fflifflfto m 1 3 - 1 7 ^^m-t^ 
mmLtcmmmnpum^i 30 (07) (4, 

[0 0 9 2] ::zT% mi4i^mi-^i:. f^i'M^^ 

*flffl{k*fe3 2 0H. EllXMI^REFINE (v) ^i^ffl 

i^^M' ©ilS?6<J*)ftWI:(CfflV^5/4>i^ft^-r5„ REFI 

NE (v) Mm{4. vWj^HCljfi^-rS^ yi/^Sr^ IbIC 

X\f^i>;^y'>:^<D^mf^<0;f-y^>z^U^) <Dm^»)fj:m 
«bSr#5/cfclC. REFINE (v) MS^, v (^Jxif. 
mi2(DmM.v, '2 7 0) *fc:(4^®fi<rolI,#.(0V> 
•fHA^ (tWjKlfi, ai 2^11^2 8 2-2 8 7) ^SglE 

*3V^-C. REFINE (v) MiC^> fjsE^ y iXauWllff^^S 

(0 0 9 31^1 jt#^6^)»»b:^S3 2 ott. 

3 2 2(C4oV^T. PMSmi3 0 (07) (C J; oTIt^ 
^ixitiiiilfi^j;'* ir>-;^M° , . . . , M° 

s/'>^m' iO^C^n-HzmLXmi^ 

5>fiJf2iivspliti fSfiil3 6 (1217) P^d^T't, 
fcn(f-f'<T<o i <C(cMLTS2|s:;< 5/->3.M° i::*rL 
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[0 0 9 4] 1 il^^W!fS«b;&)£ 3 2 0 (4. 

'y:/<DJU-y'3 2 3- 3 2 7S:A;t5„ S^IE>'^-7•^C4b• 

,^^^fiM {vspiitc , . . . , vspiitn-i } ^iicr 

lfflft:1-'5/5\ (1) •f-iXfTJSocD]!^ {v,i , vu , 
vri } ;45tfi1B^ s/v-a-t^lcffiS-r?) (;:^x-;/7'3 2 4) 

(2) REFINE (v.i ) tmX'h^ (>^xy7°3 2 
5) a-g-co^zy^. •;/7°3 2 6 ^CJo^^Tvsplit 10 

1 ( s i , 1 i , r i , Ai ) Irtr 5 o (M-^ v j (4, 
^tl^WA-t StAStKO II,ii5)-Si)vspliw, 

3 2 4-3 2 5(75±3£ Lfc^^ftiCioT^To-tV^/^V^* 

■a-, ^xs/7°3 2 4icioV>-cmrfe/ y-y^iz^^L^j: 

V\ ) 

[0 0 9 51 /I— T'S 2 3 - 3 2 7 ^i-^X(Dm-^/^Wl 
E^vspliti 1 3 6, i < ntcMLTll!? jSLfc 

mm^-^M^ix. i&(Dmm*m^'i^x'h^xoiz. m 20 
^m-r?>mM.tLxm^-ri>. T.y-yfi^A' ro^s 

$tVfc*f4^*, A' (s. ) =Si (-rnc^P^. v.i 1)^ 30 

«d(,o (rrf. Ad=A' ) (r>^-)jt'^^^V.i- v'y=^\' 

^t^iz^ mummm\zi6\^-^xvspiitmm^MmLtii: 

pic, l^.Mttl8A' ^^^S^fceji^-r^o ;^xs/r3 2 
4' t5j;U?3 2 5' 2iJ*ro^{4:;iS«fc$nfc»^, 
•;/7°3 2 6(Cfc-V>Tvsplit (si , A' ( 1 i ) , A' 
(fi ) , Ai ) ^HirlS> -;/->;i.lc. :^i£3 2 0 (Hi 
4) (c*Jit5J;5l-ffiv^-5o ^3!*nfca«^e<J««t;*^ 

ffi3 2 0' lCiottS^'5(0;=^X5/7°3 2 2, 3 2 3, 3 40 

2 7*Dj;t/3 2 8(4. ^ 1 ilW«)ffiiM{t;;^& 3 2 0 Icio 

[0 0 9 8] Hie (b) f4, 131 6 (a) 

H$;ixfc:;^fe3 2 0' (01 5) (CJ;oT5i#^6tllCJW*ia 
r>\ lftB^lCffi^lJ/<ft*, PM^aiT) (3 3 8 4 4(^11,^ 

5>sij^m75^F5) ft^iKD 1 0 0 0 om.^/^wm^(D?^^. 
m^^mmit:)smzmLxnmi-^o 7^7-y^3 2A' 
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1(4. 119(7)7"n-fe;^l 9 0^ffiffiLT) ^f5I?g«8^«^ 

[00961 016 (a) ICMLT. 3 iSfcjcJfiJg^^ x 
yv^U. *ft3 2 0 (014) (Cj;oT3l«6*)(Cfgite 

5 0 (05) \cii\■^X•m^■t^yy ^TT-f') fr~ 

ff$^xVK7)PM«S(CjB(t5 (3 3 8 4 47!i>?5) ft^UC" 

1 0 0 0 OWm^^fiJ^j^©^^, 

LT#;t 5 (;^ s' v-^ ^iiSUT't 5 J; 5 ic«(c/£ 9 

[0 0 9 7] 01 5^#B5-t-6t, ^H^ti/cilS^WtS 
mi\::f;m 3 2 0' i4. «0f&t)^fi£ro*#{^ffi(cJ; '3#< 
o^t ^^t6(c-f 5o 3 2 0 

(014) ro^,^J4. ^5l^0ff^3 3 2 (01 6 (a - 
tin. 'lM$n;fc;^&3 2 OtCioV^T, ^Xi/7°3 2 4 

(014) iiZid\i^x'om^xf£\,'^i^^mm-r^zt 

iwioT^iE^nSo ;=^TS'7"3 2 4'. ro^M^ixfc* 

t (11) 

{vspiitc , . . . , vsplitn-i } 1 3 6 i^ffiV'Sr.i: 

16 (b) lCfc^^T^1-||2«flJ(;>;^ s/->3.(CtJ(t5 1 

2 1 6 9(Offi(C>F)-LT. 016 (a) fC*JV^T*i-||l 
©^■ilropi s/->3.(Ci3(t5 9 4 6 20S) ^Wi'5o 

[0 0 9 9] 01 7?r#fiS-r5t, ±3* L^aJi6«J*§iNB 

{li*-)£3 2 oioir/3 2 0' icM-r-5ftferojX,^,i4. ±m 

LfcREFINE (v) mWl.AK 016 (a-b) ^Ci5V^T^ 

■tm^mzmmit^titzyi •y'ysn.izMLx. mE^T^^ 
nTv^57< yy=^(Dmm\zio\,^xm.*'Lt^t.tcit±< % 

fo5::i:T-fe5„ 9^!lx(4\ ixELfcREFINE (v) Mi: 
(4, HfilE^ffl{*:0?i^rtfc*;«^ a5A*»b»V^]I^ v. 
t5 (t 5 If ,#,5>SiJ^«llc H L TXo^* ^ t -r „ - o 
i 5/^/11^3514, «*$ix50ff^fc^*Lrfil^^L.;4^#iDL 

5„ ^H^ttfcREFINE (v) ■}3m3 AO^\Xio^\Z\tm 

-rsitlcioT, ±34L/cS#?WiftWl::^^fe3 2 0*3 
J;t>'3 2 0' 4:, v-zu^y h^iyv^l^jfijsiLI^I^-SAf^ 
f^ifirolf «k»c^t-r 5 r t J; o T8jc#-r 
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[0 10 0] l£H$nfcREFINE (v) ;^ffi3 4 0(D||;^ 
xs/ys 4 2(;l^o^^T. *ffi3 4 0tt. TIAviclPSI- 

{ar : f SF. ) SrH-»-r5o ^M^iXfcREFIN 

E (v) ^rffi3 4 0l4. (1) ^iA/Pj^^COS f ep, i'^ 

(2 a) HfliHB«S]^^'T^^«af -f-;451-'<-C^ L 
-T) (^y^y^3 4 4) . *fiJ± (2b) Hufafe^ 

feiB^;j5^=s' hffii^^*1-?)*^, 0. 16' 
h) i V^*-^. S'T'a 4 6(C*J^^■tBoolean 

$ilfcREFINE (v) :^ffi3 4 0(i. (il*^«|iW»{k;^fe 

3 2 0*fcli3 2 0' <D;^X5/7'3 2 SCl^ftT) 

5/ 7° 3 4 7lI^iV^T^T'$)5i:3I-ro 
[0101] 018 (a-b) ^#BB-r5i, (Hi 8 
(a-b) (Ct5l,>T/T%-r) mVi^^mt/ -y'y^i^^d 

©fiSlfi, 016 (a-b) t*JV'>T*1-^l*J<J:t/l|2 

fcREPINE (v) :^ffi3 4 OSrff 9ilJ?W«*ffl<b;^fe3 2 
0' ICj;oT«4^nS„ 3 3 8 4 4 (DH^^^fiJ^Sl-f- 

S'v'^ (1118 (a-b) ) 14. m fcit;?||2(Ofiri|© 

(1-7*^*3^. 9 4 6 2fcJ;i>*l 2 1 6 9COB) 
(Hie (a-b) ) <};D'>/^v^S i-ffj^ioh. 74 3 

iS< ) CO, ||2co^(j(Dp< (Hie (b) ) tmm 

m^mL\,'nmi\:^mm-r^o mis (b) dtji^r* 

•r^3©«aj©ilJ?6<)!f§»{l:^ s/v':xro^«i:BIi::J;oTE 
biX^XolfC. REFINE (v) 3 4 0 (SuEWSBf*:!! 

-rS) iCioT, S*?Wffi^ft:7'n-fe>^3 2 0' (4. « 

rtcDMtiEf-t5(t5ffilfflft;^(H]S1-?)r tlcioT. Sft 

[0 10 2] ftil(Oil#^6^!g|fB{t::^ffi{4, PMiiaoTl,^i; 

E (M) =Eji.t (M) +Ewriin 



[0 1 0 6J ft^D<02lI, Edi.-. (M) 4oJ:T/E.p,i„ 
(M) 14. Hoppe93 (CfBtfeO^ ■;/ v'iftii'(t;;^fe(c4oV> 
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:^)ifelcMtT. REFINE (v) Wm^^SbCl'SSL. tfife 
]I;#i>5S^^m©^^, A$fc[4^roieft>&3I1-J;5{--r 

10 10 3] km L)tmS^ffi*B^t::*rj£ 320. 32 
0' fcJ;tJ«3 4 0^. {g;/<^^Ktgjift7-Y:/lcJ;?)iafl^ 

DirX (f!l;t(4. 012 (a) (^i^{t7°t3-fe;^ 2 4 4 © 
i^^i) (4. ±a!Lfcm«)itt;lB^l:*«= («^!lx.tf. 7.=f 
2 4t.tzlt3 2 4' tmZ7.y-y^3 2 5 t)tl4 

*)*3 4 OtioT^H^iX?) 3 2 5) ^l^fflL, fufS 
20 ^ s'->^wm?£«/T%$ixTV^5ffiJtl^OlI,*5>»l'^^K 

g^vspiiti i3 6ro^^3i^L-, m\t-ri>. mm^m\: 

^cM1-5*fc'i^^t$i^TV^;'£V«5>SIJIe»l 3 e^is^ 

•feXI4. REFINE (v) *fe;!lS*T'fc5i:ffffii-5t*IC 

^#1 lefi^ weiicD ^ it^.g i i- 5 „ 
[0 10 4] PM«^©«^„ (H 1 9(CMtT. / y'y 
3.*j^^kj3j;U?PM«fig;^jfe3 8 0{4. :t^D(C**i6{k* 

M<^PM*^i3o (El?) ^mi^-t?>, nkic^ mum 
M^aj- i o T #s § n 5 r^i jfifa * ^ > s/ -> 

3.m' , i<n{4. }^<n:^y'y-^^'OWtsnt^h^ t'd 



40 :5o 



[0 10 5] lftHJ1-5PMlfj5g;^)S3 8 OiC*Dlt5:t J/ 

e>fe3i4;/u^ti-l;E (M) ^^^L, Tc;^ yv^^Mf-^l- 
l-S^^ft;;^ s'v-^M= (K, V, D, s) cDifsg^ay 

(M) +E.„i.r (M) +Educ (M) 

(1 2) 

tIslCTfoSo E (M) (Od:.(D2m. E (M) 
tJiO^Edi. (M) (4> v^;^-^ h y tA^I-WNKClP^-r^ 
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(M) xsii, W^it^ y'y^M(D:^:^ym^cr> 
m^^TT.L. Edisc (M) W^it/ yi^^U(D 

ims (a-c) . 10 (a-e) , 23 (a. d) , 
24 (a-d) tDXX^25 (a-c) t;:*5V^T^L. ^ 

[0 10 7] PM«^;^fe3 8 Olt. ^^vU:¥f+»E 
(M) ^M^MzLflt'^h. M^^^fM^^^;^ ^yi^=^M(D 

[0 10 8] :&-}fe3 8 Ofi. ;^^,yy3 8 2^C^oV^T. * 

Ekd=minv,S E dlst ( V ) + E spring 

^ym'&s(Dm^icmLxm<^t\zx^xsmi-^, 20 

[0 10 9] XX 7° 3 8 3(CjoV^T. i^^n^-yi^tlf 

lO 1 1 0] :^&3 8 Oli. y-^^MS:. ;'^xs/7°3 
lwjiJ?$ti-fcffi(Oi^ro± i^t^tc^lie'fki-^o -wi: 30 

I' Ml- 5 fficoft/>S5: J: f5 '> < -f- 5 r t H-C # u \ 

[0 1 1 1 1 i^(C:^jfe3 8 0(i. mrte/ -y->i*5;;!,7-5/ 40 

x\ -rtit^h. mm(nz^y-:ym'om^im<f£^^x\ 

;^X5'7'385-38 9(D7W-:^^iit)5l-r„ MfS/l'- 

7°c7)#>!r(D||i9 3SLlCfc'V^T. *-fe3 8 0(4*^^1 IC. ;^ 
xs/7°3 8 SfCjoV^T. p< s/->zrM|CjPt-r5ffi:5fe#-^ff 
?IJ(;it3V>T^'bi^V^^5feaW:3^5/v;'tlfl9«^^l^ (ecol 
( { V. , V, ) ) ) ^fflV>5o ;^x y7°3 8 6(CjoV> 

::^)£3 8 0(4. ;^x-y7'3 8 5^r*^^^T^Tofc3l:y 
v?i'T'9S^'Sm(Oii6T'fc5iI,^.^Si|^iivspiit (v. . 

vi , V, , V. , A) SrIEit-rSo T.'T'yrf 50 
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E (M) iCtSoT. t6^:3i^/i.df-=,x h AE^rt+^-rS 

ifi'^foSo lftHJ-r?>*ffi3 8 o^cjo^^•t. wti^(D^F;rW 
#cfill±. Hoppe93 l;i|2<g$4x-Cv^5J;5'tS:^2B^SiJ 

y v>#f 19 ft^^O^ifit' JB (t 5 ^ v^Oft;*: 2 liiS L 
tl/^ffi^ (IS,B^1-5;^felC:*3V^T. acos (-1/ 
3) =1 0 9. 4 7 IS) ^SxfcJi^. if^ip'S^ 

ffi3 8 0 (4. ■tO='X h A E = Ekd -Ek (rrX\K 
d=K' ) jii^ftii^L 

(V) +E.c.i„ (V, S) 

+ E«» (V) (13) 

(Cfclt5TI,^,^fiJ^^»v'-y>X (gl7) tLT. >^ 

xy7°3 9 olc^3l^Ti£o)iJ^:^I^3^^T^^^^t:f So ) 

[0 1121 ;^XS'7'3 8 71C*5V>-C. 3^&3 8 OH. 

LfcBwi:i^Jt«?-t-5„ Mlct3(t5B»i:;45^ S*p< 

s/->^M° »m$ixfcB»icJ;>)#<. tflfaffi5t#t> 

•g". ;^fe3 8 0l4. ;^X5'7°3 8 5-3 8 9(D/l'-7°0 
(0 1 1 3J (flE/U-7°(Dte(0#'9iSL^^(t5«-e-. 

:i^fe3 8 0(4y^xs'7"3 8 8^ct5^^T. S^IE/i'-T'roa 

ft»^?9ilL(Cfclt5;=^X5/7°3 8 5(CioV^TtTt?n5 

ia6K)3^-;/i^tlff5ft^^*j|l 1 0Sr;^rs'y3 8 

5(CfcV^Tff5*-^> :^ffi3 8 0(1, ffi 1 0 2' - 1 0 

il^$ttfc®$fe#t>ff?IJ(^J;oT. *fe3 8 0l4/U-7° 
3 8 5-3 8 9S:|ft«93g1-„ 

[0 114] ;^x-y7°3 8 7(CjoV>TBulE/l'-yS:a(-t 
tuXV^-SS-g-, flfa;^ffil4. S;*:;^-y->iM° A^e>^!ic2) 

:^y'y=^<Dmm.wm^i^(r)nm m^\-i. mzi^--f 

lC*itt5;^x-;/7°3 8 ^\Z.^\^X'^t>i\,'b^y'J'^'0^ 
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[0 1 1 5l ;^&3 8 0<D^MMi^i6\'^X. mifeS*;^ 
yi/iWEwic^iilJ^-rSy'.Xi/T'S 8 4?r«lll&1-5o 
f^t3>3(C, ;^7'yy3 8 5-3 8 9»/U-7'Sr. fuEM 

5fe#t.fT?lJ/!i5)tl!f;^x-;/7"3 8 7 (CfcV^TfF^^^S^ 
S/i^Sf()l:^^m^-&S^j:<?i^*T\ ¥(-^'9 3S-r„ 10 

rroj:5(-. p« yv'^MiSr, (;^ts'7'3 8 2(;:SILT 

[0 1 1 61 112 OlcMtT, C ^?^cOjg1-5afT^3^ 
ff" ^c^a^^T±il^Lfc) Hoppe93 \zumff)^ yiy^Mcm 

T'fo-So (Hoppe93 5'->3.§ii'ft:*')S(4. 7 20 

UK ^blCfiStCli, IftBJLfcPMS^l 3 0 (S7) 
[0 1171 m^^rfm^^CO^yy 4 0 OlwioT^-r 

V^ s/ i^Jlf 9 ft ^^tSISrm-r Sifter Lfc PMAI 

^*)i3 8 0HioV>T{£fflLfcffi$fe#*,ff^iJT'fo5„ w 30 
tLli. iftBJLfcPM«^i!c;^ffi3 8 OiiS, tE^ s/->iMi: 

ppe93 (ctaitro^ 2''>iSS'(ii;^)fe(±. iigc6<]^i^ y-y . 

srmi^i:yyyM,izU^^ m^. SK3 4-3 6 (H 
[0 1 1 8J lftB^LfcPM«fiK;^ffi3 8 0(Ct5(t-5ffift 

tC. *m^^Cr« ff^mttt. Hoppe93 (CK«0 ;^ -y * 

±!^(Dht-t?)) (i. p« yiXi lets Its X b, ©Si^W 
Eai», (V) +E,p,i,. (V) CD#^ffJft/J>'fb^. 20 
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i±\ 0 2 CO^ s/->3.Mb -Md mi (b-d) [Ztt^ 
t^'OK. ll^Lfc:PMli^;^}fe3 8 Ott. m^^^-yi^::^ 
mi^t^o iP^T. Hoppe93 0;^ -y v-^ftji'ft:;^)*!^ J; 
ix5;<->->iMb , M. */c(4Md tc^fLT. tftP^Lfc 

PM«fig:^fe3 8 0(4. uttrtic, mmm^^(D;i y 

[01191 ff t/^H 8 ( a - d ) iSr#HP,-r 5 t , m^i. 
(4, 08 (a-d) tCTj^-f-;^ .yv-zLfi, luEfiSJOTCOffi 
E'^p'-yv'^M (Hi (a) ) 5riSfa-t5. IttBjLfcP 
M«^ft;^)£3 8 0 (11 1 9) ClioT^^^ix^PM^ 

0«»]T-fe?)„ >**BB,6t)l-. Hoppe93 <D :^ y ^^MitliW^ 

lltTri:<7)p< -yiXaM (Hi (a) ) SrifiM-fS. Hi 
(b-d) lc.i^-r*SK)''<ep< yv-^roioSr^^-f-^o 

[01201 aEv^:t7< h LI fft>'ll 1 9 ^#88 

■f^t. ^X5'7°3 8 2ioJ;t>'3 8 SCltJV^TM^^^ 

3 8 014. y-y^^-M.'^'y^^ ^ZA^h.'^.X 
[0 12 11 ,*fXcD»SrS*{btfcm. ;^ffi3 8 0(4. 

^(13) (c*D(t5ti:S:^^/i'=¥3;^ h»«^tf-»-t- 

5, r(0^(Ct3(t5:3i^/Wdif]jEdi« (M) iSXXJ^E 

(M) ^. Hoppe93 icfe^^^^. " ^mnm-f^ 

ttO^ -y-y^lcML-C. II-^.fifi^Edi.. (V) +E 

,.1 » (V) ^m^t-r^^o\zMLm^\^-r^mm\^tz.is 

S63 8 0^. Hoppe93 (Cfa«(0:^fe©1-<'?^(Ci^(t5o 
Edi.-. (V) CDff»(4. ,^XCr)M(>:jo(tS#x bi 

[ic6l 

- 4>^(h,) p (14) 

0(4. -^X^HiflS> y v':i.±(cg]^1-^ - irtcioT. 

ftii/<7 7«-^'«^B= {b b. b b,!. } 

ffS1-5 Cl^T'. Xa = I X I ii-?)) o ^2;^xy 
7°(w4oV>T. @^/N°7;^-i5'«mBldLT. :^)'£3 8 
0(4. #»^<ei^?^*/h§SPp^H^»< r tfcioT. * 



(27) 



W9 - 1 9 8 5 2 4 
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[0 12 21 ecol ( { V. , V . } ) ^:^ 

vb.i' = (1 — a) vbsi + (a) 

SftAtiSr irtcioT. lo(01I^fiittv b. ' (OJi- 

[0 12 3] Esprin. [^n-t^^W-springmUK^m.'^ 
■r-5Hoppe93 tc:|B«ro;< S''>af:®jt:;^&i:M''£ "9 s tft 

tl^rtfCic Sra-&$il:5. B^6<J(C, springai^/U-^' 10 

v^TE.i« (V) &ft/Hk-r?>iI,*^f>z:«^I,o(t5 wt 

:^fe3 8 0tt. (cSr. :iis/v'Jf IJS^^Jfe'^ftjfil- 
6 lc*-r J; 5 ^ y v>5f 9 i^^ll i l 0 (D#jfi(±, 
El 0 0-1 0 7(0|a-t?fe5<, caiESrffiffl-rst. :^ 

ft380(4. K = r<4 ? 10 : r<8 ? 

10"' : io"''^i3:^L. rrr-r*. mitEl^ifitC 20 
[0 12 4] w(D3i-a>:^ffiicJ:o-c. E«ri.. (M) 
mm:iW.'P\^. Hoppe93 i;:fEitro^ s'v-^*iiit,;^ffilc 

[0 12 5] (E„«ur ) »^#„ BUIE" ^ 



* {0, 1/2, 1 } {CMLT. 



V b ' (15) 

*3V^Ti5iELfcJ; 51-. »fJt^^aiK>^*7«««r, m.m 

LfcPM«fiK*-ft3 8 OfCfcl^Tffiffl^iX?)*^^!^-/!' 

[0 12 6] ]I-^lc*5lt5>^*7mtt©ftii^bo Tcp'y 

^*-ffi3 8 0(j:. #>%-0,^,xbi eXlcjol^T. JSttM 

hroS (13) Sr. v';f^ h ]) y ^ x.^ju^m<r) 
S:. Edist (V) +E^i„ (V) Ti^fj-l^fbL. 
^l:MttflJL= {jLb. JLbx. I (D^-yiya-M 

^=1::^ Edi., (V) +E spring (V) 'pf£ 

< it 2oo:^S^;liol^■c-«!:^l:L. ^^^miiiiSI 

[0 12 71 f^i(D-mm. sgain-* (-r^ij^*). 3: 
mi] 

3^^) - (4>^(b^) (t>«(i>,))\' (16) 



±xliLLfc*}S3 8 0(Ct5l,>Tffiffl$ix5©tl^«©S 

*mbbi ^EottSr i^iS^ Rb'" icjoltSlS:,^^ 
h(r>y<y :^-'^^m^\/ir)< M) trSSli: LTV^^CVr 

[0 12 81 IftMLfc;^ft3 8 0JCtJ»t5«IS^^/l-=3f 

(1 3) Km-f^'Jir:^ V y s/:^'3:;^/L'df~3;^*40 

E scalar ( V) = ( C solar ) 2 i || 

X'h'O. ^iCCscalar (4. JStt^ 7 " (E 

) i: h y s/^^ 7- (E«« ) troreiroffi 

>Ff6<)7*<ea^%^!65„ ^^C scalar ^ , SulE V 7 h 31 

14. Hfil5y7 M?iTT7°y'r-'>3 VtCioTW^S 
5 3. - Hf V > 7 31 - ;^ Mfll t - i o T 3 > tf" 3. - rL 

-if J; o T '^^b $ it 5 r t T' 5 „ 
[0 12 9] rOct^l-. E (V, V) =Edi„ (V) 
+ E.pri„ (V) +E.c.i„ (\0 Srft/J^fb-fSfc* 50 
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■t^ i.-ffit>h. /^7>-^'ambb, v^:t;'hy 

^:x;^yl^d?'=iy^ htOS; (13) Icjolt ?>9Jfilc7)3:;^/Udf: 
5E.c.i.r (4. wn?><0/<7y-i?^m^S«li LlfcJi 

-*v_ (b b. ) ir (1 7) 

ic, mmLtc^ms 8 oi-i. ^m^E^u: (v) +e 

spri.. (V) ^ft/J^fb-rSH^fiBv. flfflS^^Sr^ 

5) . i^fl^ft/hS^Pp^e^SK rtlcioTEottSo 
ftic, CixP>0|^«7S^^7;<-^'*mb bi 5r^fflb 
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[0130] 1121 (a-c) }6i:U2 2 (a-c) (C 

;^fe3 8 0 (HI 9) ii. *M'fl:;=< i/->3.4 2 2 
(021 (b-c) ) <D^^lCioV^Tt^Jirov';t^ h y 
(]E*ff^) Sr*1-S7cy yv-^. 4 2 0 (112 1 (a) ) 
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3 8 0(Cj;oT. •feD"DK01^i:^i:'?r{*}^L^<^/55P,, ^ 
)|${t:p< y v^i4 2 2(v:JoV^T]I,^^*>J: ? i:'4 0 OtCjg 

[0 1 3 1 J m<omt LT. *-ffi3 8 0{4. ais/v?^fij 

5r51*?L. 1 5 0 9 8 3©B^^--r?>tero7t;;^ y-y^ 4 
3 0 (112 2 (a) ) <Dm<D7.iJ7m'&^%^\^. 10 
0 0 0©ffiSr^1-5**6fkp< 5''^'^ 4 3 2 (02 2 (b 
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[0 13 2] 3— ^(c*D(-t?>;^*7att(0ftig{l:„ 20 
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(4\ fe<^^S5> (r, g, b) ft*^('0/cCV^L 1 30 

ffiiat-S'JPS-f 5„ AE».i„ coft/J^z:»ft/J^'^t;^4, 
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(4. flfBBIf^<©^ffl(-»LTft®{t:^ixfcffi^a5o ^ 
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It5*)i]l,#,f4ev.i ' (C^oV^T*C5affi^^^ffl L 
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i^^t+»-r?)„ ^v^ict). feaw^>Ft:^[6](4, 
^iiStttl^tt:'<TtSt&<3(cSST-(4^£<. rn?>ro^Jg 
^t4(4, msfi-f^J:?!-, El^L/t;^)*3 8 oicioit^ 



#gl¥9- 1 9 8 5 2 4 
54 

[0 13 5] Tmm&f^(oi^^ (E.UC ) o ^ffijstt 
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75^e>^C?>o «t4Dt5j;t>'S(4. ilf2p' 
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(4, HfrK;' l/i^^icD^faMttilS («?!l^(4, 08 (a- 

d) (ci3(t5ft^) (0»S:^S-r5. z.iihny^Wk^ 
«(4. ^^(c@5io!|#^^ffM-r5fc*. :iix?>^. K 

[ 0 1 3 6 ] IftB^ Lfc PM«^fe:;^)* 3 8 O (4. fi1i»3i 

#(C, sharp (vj , Vk \ t^, ^y'y Kv 
j , Vk } ;55->-ir— ff sharp 

feSt-tSo 06*#HBi-5t, a:-;/^;? {v, , 

V . } 9 2 <0:t J/ v?iff 19 S;z^^^ 1 1 0 (4. ( 1 ) shar 
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[012] a*Dj:i>*b(4. 01 1 
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[02 4] a/£V^Ld(4, iiMfO^BM/ 'y'>^M(DmM 

iixii^ibmi 9 (DM^mit:)jmicX'^xnm^tifzm 
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14 0 

14 2 m.^MWMi 
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